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Boston, Mass., argued for plaintiff-appellee. 
With him on the brief were Gregory A. Madera, 
Robert C Nabinger and Mark J. Hebert. Also on 
the brief were David C. Forsberg, Karen D. 
McDaniel, Kathleen E. DiGiorno, Briggs & 
Morgan, St. Paul, Minnesota and Carolyn A. 
Bates and Terryl K. Qualey, 3M Co., St Paul, 
M inn., of counsel. 

Stephen B. Judlowe, Hopgood, Calimafde, 
Kalil, Blaustein & Judlowe, New York City, 
argued for defendant-appellant. With him on the 
brief were David F. Dobbins and Harman A. 
Grossman, Patterson, Belknap, Webb & Tyler, 
New York City. Also on the brief was Eric I. 
Harris, Johnson & Johnson, New Brunswick, 
N.J., of counsel. 

Before RICH, Circuit Judge, SMITH, 
Senior Circuit Judge, and RADER, Circuit 
Judge. 

RICH, Circuit Judge. 

Johnson & Johnson Orthopaedics, Inc. 
(JJO) appeals from the judgment of the United 
States District Court for the District of 
Minnesota, Fourth Division, Civil Action No. 4- 
86-359, holding JJO liable for infringement of 
claims 1-4 and 8 of U.S. Patent No. 4,502,479, 
issued to Garwood et al. in 1985 (the Garwood 
patent); willful infringement of claim J of U.S. 
Patent No. 4,609,578, issued to Reed in 1986 
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(the Reed patent); willful infringement of claims 
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and 17 of U.S. Patent No. 4,667,661, issued to 
Scholz et al. in 1987 (the Scholz patent); and 
willful infringement of claims 3, 4, 10, 11, 12, 
18, 21 and 43 of U.S. Patent No. 4,774,937, 
issued to Scholz et al. in 1988 (the Scholz II 
patent). The patents relate to orthopedic casting 
tapes and, more specifically, to resin based 
casting systems which have replaced plaster 
casts. The district court awarded Minnesota 
Mining And Manufacturing Co. (3M) damages 
of $53,636,348 and prejudgment interest in the 
amount of $9,525,000 and also awarded double 
damages based on JJO's willful infringement. 
We affirm. 

I. 

BACKGROUND 

A. The District Court Opinion 

This case originally involved four U.S. 
patents and was tried before a Special Master, 
Janice M. Symchych (the Master). The lawsuit 
was filed by 3M against JJO alleging willful 
infringement of the four above-mentioned 
patents, misappropriation of trade secrets, theft, 
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and receipt of stolen property. JJO 
counterclaimed for violation of antitrust laws 
and a declaratory judgment of patent invalidity 
and unenforceability on the four patents, as well 
as damages for fraudulent procurement and 
claims under Minnesota law for fraud, unfair 
competition and deceptive trade practices. 

The trial lasted thirty-four days, involved 
the testimony of 32 witnesses and over one 
thousand evidentiary exhibits, and resulted in 
435 findings of fact and 86 conclusions of law 
made by the Master. The Master's findings of 
fact/conclusions of law, and memorandum 
opinion are set forth at Minnesota Mining And 
Mfg. Co. v. Johnson & Johnson Orthopaedics, 
Inc., Civil Action No. 4-86-359, 1991 WL 
441901, 1991 U.S. Dist. LEXIS 11451 
(D.Minn.-Fourth Div. April 30, 1991) and 1991 
U.S. Dist. LEXIS 14823 (D.Minn.-Fourth Div. 
April 30, 1991), respectively. The Master's 
decision was reviewed by the district court in 
connection with the parties 1 motions related to 
the Master's report. These motions included 
JJO's opposition to the Master's report. 

The district court subsequently issued an 
opinion dated July 26, 1991, 1991 WL 340579, 
based on the Master's findings of fact, 
conclusions of law, and memorandum opinion 
holding that the Garwood, Reed, Scholz and 
Scholz II patents are valid and enforceable, and 
that JJO infringed claims of all four patents. All 
of JJO's counterclaims were dismissed with 
prejudice. Damages and interest as above stated 
were awarded. Finally, the district court 
enjoined JJO from continued infringement of the 
patents in suit. 

Since the district court adopted the Master's 
findings, we refer to the district court's findings 
in this opinion as the Master's findings. 

On appeal, JJO challenges the Master's 
findings that: (1) the Scholz and Garwood 
patents are valid and infringed; (2) there was no 
inequitable conduct committed by 3M during the 
prosecution of the Scholz and Reed patent 
applications before the U.S. Patent and 
Trademark Office (PTO); (4) JJO willfully 



infringed the Scholz and Reed patents; and (5) 
3M was entitled to the award of damages 
amounting to $53,636,348 (before doubling). 

B. General Technology 

The inventions involved in this case relate 
to synthetic orthopedic casting tapes which have 
replaced plaster of paris bandages which had 
been the preferred means used to immobilize 
broken or fractured bones for over a century. 
Plaster casting tapes are activated by dipping 
and squeezing them in water which causes them 
to become creamy and smooth. In this state, the 
bandages can easily be rubbed and smoothed in 
order to shape the cast around the area of a 
broken or fractured bone. The bandages are then 
allowed to harden to form a solid cast. 

Plaster of Paris casts were originally 
preferred because they are easy to apply and 
mold around broken limbs. However, plaster 
casts suffer from several drawbacks because 
they are slow to harden, heavy, relatively 
nonporous, do not allow 
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the skin to "breathe," and readily break down 
when exposed to water. 

During the 1970s several attempts were 
made in the casting field to develop a synthetic 
casting product that would retain the advantages 
of plaster (i.e., its slipperiness and 
smoothability) while overcoming its drawbacks 
by being lightweight, porous, quick to harden, 
and water resistant. Two main components were 
involved in these developments. The first was a 
substrate or backing which comes in the form of 
a knitted or woven fabric (i.e., a scrim) cut into 
narrow strips or tapes; the second was a resin 
which is coated on or impregnated in the 
substrate and hardens after it is activated. 

Three major players in the synthetic casting 
industry--3M, JJO, and Cutter Biomedical 
(Cutter), a U.S. subsidiary of Bayer A.G. 
(Bayer), a German Chemical Company-evolved 
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in the market, each hoping to develop a synthetic 
cast that would replace plaster of paris as the 
industry standard. Ultimately, 3M and JJO 
became the industry leaders, obtaining a 
combined market share of about 70-90% from 
1985 to 1991. However, based on the Garwood, 
Reed, Scholz, and Scholz II inventions, 3M 
emerged as the undisputed industry leader, 
controlling approximately half the market from 
1985 to 1991. With each new invention, 3M 
introduced a new casting product. JJO would 
then copy the product and introduce a 
corresponding competitive casting product. The 
level of competition rose to the point where, in 
November, 1985, JJO obtained trade secrets 
stolen from 3M by Philip Stegora, a 3M chemist. 
These were samples of 3M's slippery resin 
product disclosed in the Scholz and Scholz II 
patents, which had not yet issued. JJO analyzed 
the samples and later filed a patent application 
based on technology culled therefrom. 

C. The Garwood Patent 

The Garwood patent discloses an improved 
orthopedic casting material, invented by Dr. 
Donald C. Garwood and Dr. Shiraz A. Kathiriya, 
which is strong, lightweight, porous, and quick 
curing. The material is obtained by combining 
knit fiberglass fabric from 0.020-0.045 of an 
inch thick and having 20-200 mesh openings per 
square inch with a water-curable polyurethane 
prepolymer resin described in U.S. Patent No. 
4,376,438, issued March 15, 1983 to Straube et 
al. (the Straube patent). 

D. The Reed Patent 

The Reed patent discloses a method for 
obtaining an improved resin coated casting tape, 
invented by Dr. Katherine Reed, which is 
comprised of a knitted fiberglass fabric that is 
heat-set essentially without tension (i.e., in a 
relaxed state) in order to retain a substantial 
portion of its extensibility or stretchability (i.e., 
at least 20 percent in the lengthwise direction 
prior to curing) while eliminating or preventing 
frayed ends on the fabric which become sharp 
and needle-like when the resin hardens. The 
patent claims both a method and apparatus. 



Dr. Reed discovered that if fiberglass is 
heat set in a relaxed state, a fabric is obtained 
which retains a substantial amount of its 
extensibility and will be free of frayed ends 
when cut. Prior to this discovery, persons in the 
casting art were forced to choose between a 
fabric having one or the other, but not both 
features. 

E. The Scholz Patent 

The Scholz patent discloses a curable resin 
coated sheet (i.e., such as casting tape) which 
includes an additive lubricant at a major surface 
of the sheet, present in an amount sufficient to 
reduce the kinetic coefficient of friction (KCOF) 
of the casting tape to less than about 1.2. The 
patent sets forth a test for determining the KCOF 
of a casting tape. 

Dr. Reed and Dr. Matthew Scholz 
discovered that including lubricants in the resin 
reduces the tackiness or stickiness of the casting 
tape surface by making the resin slippery. In this 
state, the cast can be rubbed and smoothed 
during the application process. In addition, 
although the resin was slippery the casting tape 
layers retained their ability to bond together (i.e., 
the layers do not delaminate). 
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II. 

DISCUSSION 
A. The Scholz Patent 
1 . Anticipation 

JJO alleges that claims 12 and 17 of the 
Scholz patent are anticipated by a number of 
prior art commercial casting tape products and 
U.S. and Japanese patents. Claims 12 and 17, 
read: 

12. An article comprising a curable resin- 
coated sheet having a lubricant at a major 
surface of the coated sheet, wherein said 
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lubricant comprises an additive which is a 
mixture of any of the compositions selected 
from the group consisting of a surfactant, a 
polymer comprised of a plurality of hydrophilic 
groups, and a polysiloxane, and wherein said 
lubricant is present in an amount such that the 
kinetic coefficient of friction of the coated 
surface of the sheet material is less than about 
1.2. 

17. An article comprising a pre-lubricated 
curable resin-coated sheet wherein the curable 
resin is a water-curable isocyanate-functional 
prepolymer which is a derivative of an aromatic 
polyisocyanate and wherein a major surface of 
the sheet exhibits a kinetic coefficient of friction 
of less than about 1 .2. 

According to J JO, each of the prior art 
casting products and references either teach or 
contain chemical compositions such as silicone 
and polyethylene which are lubricants identified 
in the Scholz patent and, therefore, meet the 
respective claim limitations in claims 12 and 17. 
JJO's argument centers on the claim language "a 
lubricant at a major surface of the coated sheet" 
in claim 12 and n a pre-lubricated curable resin- 
coated sheet" in claim 1 7. According to JJO, the 
claims were interpreted so as to include an 
additional and extraneous "slipperiness" 
limitation. In other words, the claims only 
require the presence of a lubricant, but were 
erroneously interpreted by the Master to require 
some degree of slipperiness. As a result of this 
interpretation, JJO argues, the prior art items 
disclosing the presence of a lubricant in a 
casting system were rejected by the Master 
because they were not slippery. 

A party asserting that a patent claim is 
anticipated under 35 U.S.C. § 102 "must 
demonstrate, among other things, identity of 
invention." Kalman v. Kimberly-Clark Corp., 
713 F.2d 760, 771, 218 USPQ .781, 789 
(Fed.Cir.1983), cert, denied, 465 U.S. 1026, 104 
S.Ct. 1284, 79 L.Ed.2d 687 (1984), overruled in 
part on another ground, SRI Int'I v. Matsushita 
Elec. Corp. of Am., 775 F.2d 1107, 1125, 227 
USPQ 577, 588-89 (Fed.Cir.1985) (in banc ). 
Identity of invention is a question of fact, and 
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one who seeks such a finding must show that 
each element of the claim in issue is found, 
either expressly or under principles of inherency, 
in a single prior art reference, or that the claimed 
invention was previously known or embodied in 
a single prior art device or practice. Id. As a 
question of fact, the district court's finding is 
subject to review under the clearly erroneous 
standard. Tyler Refrigeration v. Kysor Indus. 
Corp., 777 F.2d 687, 690, 227 USPQ 845, 847 
(Fed.Cir.1985). 

To review the district court's finding, we 
first have to construe the claims. Kalman, 713 
F.2d at 771, 218 USPQ at 789. Claim 
construction is a question of law. However, 
when the meaning of key terms of the claim is 
disputed, as in this case, and extrinsic evidence 
is necessary to explain the terms, then 
underlying factual questions may arise. Johnston 
v. IVAC Corp., 885 F.2d 1574, 1579, 12 
USPQ2d 1382, 1385 (Fed.Cir.1989). When the 
interpretation of claims requires findings of 
underlying fact, those factual findings are 
reviewed in accordance with the appropriate 
evidentiary standard, i.e., that of clear error. 
Perini America, Inc. v. Paper Converting 
Machine Co., 832 F.2d 581, 584, 4 USPQ2d 
1621, 1624 (Fed.Cir. 1987). , 

a. Claim Interpretation-^The Meaning of the 
Tenns 

"Lubricant" and "Pre-lubricated" 

The Master rejected JJO's argument 
because the chemicals, although present in the 
prior art, were used for other rion-lubricating 
functions and did not "lubricate" 



Page 1566 

as this term is understood from the Scholz 
specification. The Master found that the prior art 
cited by JJO either exhibits or teaches a casting 
system that uses or describes the tacky resin 
technology. As a result, they either teach or 
exhibit a tacky resin that cannot be smoothed 
during the molding process as required by the 
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claimed invention. Although there is no express 
limitation in the claims of "smoothed during the 
molding process," that property is an aspect of 
"having a lubricant at a major surface" or being 
"pre-lubricated." 

The Master concluded that the claims 
should be interpreted in accordance with their 
relation to a casting tape which is pre-lubricated 
and exhibits a low KCOF because the lubricant 
has caused the resin on the tape to become 
slippery when activated. Although the word 
"slippery" is not found in the claims, the Master 
found it necessary to use the specification in 
order to determine what the inventor meant by 
terms and phrases in the claims. This is entirely 
proper. E.I. du Pont de Nemours & Co. v, 
Phillips Petroleum Co., 849 F.2d 1430, 1433, 7 
USPQ2d 1129, 1131 (Fed.Cir.), cert, denied, 
488 U.S. 986, 109 S.Ct. 542, 102 L.Ed.2d 572. 
(1988). In defining the meaning of key terms in 
a claim, reference may be had to the 
specification, the prosecution history, prior art, 
and other claims. Tandon Corp. v. International 
Trade Comm'n, 831 F.2d 1017, 1021, 4 USPQ2d 
1283, 1286 (Fed.Cir.1987). This is not, however, 
to be confused with reading into a claim a 
limitation appearing in the specification but not 
in the claim. E.I. du Pont de Nemours, 849 F.2d 
atl433,7USPQ2datll31, 

The fundamental purpose and significant 
of the Scholz invention is to produce a nbn- 
sticky or non-tacky resin (i.e., a slippery resin) 
to permit smoothing and forming of the casting 
tapes, thereby overcoming the "tacky resin" 
problem of the prior art. 1 This is evident 
throughout the patent specification. In the 
background section of the specification, Scholz 
describes the problems that existed with prior art 
resins used on orthopedic casting tapes: 

[T]hese resins are quite tacky until cured. This 
tackiness makes it difficult to mold the cast to 
the patient's limb as the resin tends to stick to the 
protective gloves worn by the cast applier. For 
example, after the rolls are wrapped but before 
they harden, some working time is necessary in 
order to mold the casts to fit the limb. This is 
accomplished by smoothing the cast with a 
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gloved hand as well as holding the cast at certain 
points until it hardens. When a roll of tape 
coated with a tacky resin is used, molding the 
cast is difficult, The reason for this difficulty is 
that the glove sticks to the resin and when 
attempts are made to smooth the cast and form 
it, the layers of tape pull apart from each other 
thus requiring reforming of part of the cast. 

To overcome these problems, Scholz 
identifies different lubricants and how they are 
used to reduce the tackiness or stickiness of the 
surface of the casting tape by making the resin 
slippery. This in turn allows the bandages to be 
smoothed in various directions as is done with 
plaster of paris casts. The specification is replete 
with examples of how the lubricants are selected 
and what they accomplish. With respect to one 
type of lubricant, the specification states: 

One aspect of this invention is a sheet, e.g., 
a scrim, coated with a curable resin wherein one 
or more hydrophilic groups are chemically 
bound to the resin. When this orthopedic casting 
material is brought into contact with water, the 
hydrophilic group causes the resin to become 
slippery. 

The specification also evaluates and 
distinguishes between different additive 
lubricants to determine which ones are better 
able to reduce the tackiness of the resin: 

Unlike the materials discussed above, the 
silicone based fluids dramatically reduced the 
tackiness of the resin and surprisingly did not 
affect the other properties 
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of the cast and even at elevated temperatures 
remained on the surface of the resin and 
remained slippery. 

The specification further describes and 
refers to various lubricants that "yield the 
desired non-tacky or slippery casting materials," 
"[cause] the resin to become slippery," "give a 
non-tacky and even slippery feeling surface," 
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"[remain] on the surface of the resin and 
[remain] slippery," and "enhance the slippery 
feel of the casting tape." 

Finally, overcoming the problems 
experienced in the prior art, the Scholz patent 
describes how the lubricated casting tape is 
used: 

When immersed in water, the tapes quickly 
become very slippery. The rolls unwind easily 
and do not stick to gloves. After the roll is 
wrapped around the limb, molding of the cast 
becomes easy due to the non-tacky nature of the 
resin. The cast can be rubbed over its entire 
length without sticking to the gloves and the 
layers of tape do not separate from each other. 
This ". pre-lubricating resin approaches the 
handling characteristics of plaster of Paris 
bandages very closely. 

Based on our review of the specification, it 
is quite clear the Master did not read an 
extraneous limitation into the claims. What the 
patentee meant by the term "lubricant" and the 
phrase "pre-lubricated resin coated sheet" is 
evident from the specification. To speak of "a 
lubricant at a major surface of the coated sheet" 
or "a pre-lubricated curable resin-coated sheet,'' 
especially in light of the specification's emphasis 
on obtaining a slippery feel or slippery surface, 
means exactly what one would expect when a 
lubricant is placed on a surface— that the surface 
is slippery. Accordingly, we find that the 
Masters interpretation of the claims is correct. 

JJO's next argument is that this 
interpretation renders the claims indefinite 
because it is impossible to know how "slippery" 
the product has to be. However, JJO's argument 
is improperly framed in its use of the term 
"slippery" because this term is not used in the 
claims. The claims only require lubrication. The 
term "slippery" was used by the Master to define 
and explain what was meant by the term 
"lubricant." 

The amount of lubrication required is laid 
out in the specification and should be sufficient 
to achieve the fundamental purpose of the 
invention-the ability to smooth and rub the 
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casting materials during molding without the 
resin and tape sticking to the applicator's hands. 
In addressing a similar issue, this Court in 
Bausch & Lomb, Inc. v. Barnes- 
Hind/Hydrocurve, Inc., 796 F.2d 443, 450, 230 
USPQ 416, 421 (Fed.Cir.1986), cert, denied, 
484 U.S. 823, 108 S.Ct. 85, 98 L.Ed.2d 47 
(1987), ascertained the meaning of the term 
"smooth" based on a review of extrinsic 
evidence: 

Disputed issues such as the meaning of the 
term "smooth," should be construed by resort to 
extrinsic evidence such as the specification, 
other claims, and the prosecution history. Here, 
resort to the specification clearly demonstrates 
that "smooth" meant that "the edges of the 
craters neither inflame nor irritate the eyelid of 
the lens wearer * * *." ... Testimony from Dr. 
Mandell, Bausch & Lomb's expert in the field of 
contact lenses, indicates that to a person of 
ordinary skill in the art, smooth would mean an 
absence of "roughness or significant elevation" 
so that a wearer "would not feel it with the 
[eye]lid." ... 

We hold that smooth means smooth enough 
to serve the inventor's purposes, i.e., not to 
inflame or irritate the eyelid of the wearer or be 
perceived by him at all when in place. 
[Emphasis ours.] 

Likewise, we do not perceive any difficulty 
or confusion in determining what is "lubricated" 
and what is not lubricated in terms of the Scholz 
patent. That is, lubricated products are products 
that can be rubbed and smoothed to allow 
molding of the cast without the resin and tape 
sticking to the applicator's hands or gloves. 

b. Claim Interpretation-Whether the Master 
Required the 

KCOF to be Calculated on a "Standard 
Substrate" 

JJO's next argument is that the Master's 
findings indicate that her interpretation 
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of the claims erroneously requires a "standard 
substrate" limitation. This argument relates to 
the claim limitation requiring "a KCOF of less 
than about 1.2." According to JJO, the Master 
required the KCOF to be calculated using the 
same type of substrate or scrim that is used in 
the Scholz patent in order to determine whether 
the prior art anticipated (i.e., had a KCOF of less 
than about 1.2) and then failed to require the use 
of the same type of substrate to determine 
infringement. 

JJO relied on a number of individual 
"findings of fact" (FF) made by the Master 
which, when read out of context with the 
Master's entire findings, appear to support JJO's 
argument. However, when the findings are 
reviewed in context, their meaning is clear. We 
address two of them here. 

In FF-73 the Master states: 

73. The Scholz 1 patent sets forth a test for 
determining the KCOF of a casting tape. The 
test method is based on the American Society 
for Testing Materials Standards, ASTM D 1894, 
"Standard Test Method for Static and Kinetic 
Coefficients of Friction of Plastic Film and 
Sheeting", which is referenced in the patents. 
The test is conducted by pulling a special "sled" 
a specified distance of travel along the length of 
an 18 to 24 inch sample of tape. The KCOF test 
can be used to compare the relative slipperiness 
of resins. A person of ordinary skill in the art 
understands that to accurately compare resins, 
the serims [sic] of the casting tapes upon which 
the resins are applied must be the same. 
[Emphasis ours.] 

The Master does not say that to find 
infringement or anticipation the KCOF must be 
determined on a particular scrim. The Master 
merely found that the KCOF can be used to 
compare the relative slipperiness of the resins. 2 
This finding is used by the Master to address 
whether 3M was guilty of inequitable conduct. 

JJO cites FF-315, also out of context, in 
support of its argument: 
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315. Scotchflex XF and Red Label 
registered low KCOF values because their fabric 
substrates were different from the substrate used 
in all tests and examples submitted with the 
Scholz applications. Scholz teaches a pre- 
lubricated resin system, and is unrelated to 
fabric substrate. Accordingly, to obtain an 
accurate comparison of resin slipperiness, it is 
essential to keep the substrate constant. 
[Emphasis ours.] 

This finding also relates to the inequitable 
conduct issue and why it was not necessary for 
3M to report certain prior art to the PTO during 
3M's prosecution of the Scholz patent. 3 The 
Master was not interpreting the claims to require 
a constant substrate, but merely explaining why 
3M's failure to report the test data to the PTO 
did not constitute inequitable conduct-the two 
products were part of the sticky prior art and 
were not pre-lubricated. 4 The relative 
insignificance of the unreported prior art was 
shown when the resins were tested on the same 
substrate used in the Scholz patent and produced 
KCOFs well above 1.2. JJO should have 
understood this because it 
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is explained in FF-314, FF-316 and FF-317, 
none being mentioned in JJO's analysis. Thus, 
the Master did not require that the KCOF be 
calculated on a standard substrate. 

c. Analysis of the Prior Art 

Having determined the proper construction 
of the claims, the Master went on to determine 
that the patents and commercial products 
identified by JJO did not anticipate the Scholz 
patent. Because these findings are addressed in 
detail in the Master's report, we touch on them 
only peripherally here. The chemicals that JJO 
alleges are lubricants do not anticipate because 
they are either used in the wrong form or in too 
small an amount to function as lubricants as 
required by the claims. For example, silicone, 
identified in the Scholz patent as a lubricant, is 
described in the prior art and used in a number 
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of commercial products. However, the Master 
found, among other things, that silicone is used 
and described in the prior art as an anti-foaming 
agent and in an amount insufficient to serve as a 
lubricant that prevents the resin from becoming 
tacky during molding. 5 

The Master also found that this was JJO's 
understanding of the prior art. J JO represented in 
the patent application it filed based on the 
misappropriated trade secrets that prior art 
polyurethane resin often included 0.1-1% 
silicone as an antifoaming agent and does not 
suggest that in such small amounts silicone 
reduces the tackiness of the resin. 

With one exception, each of the products 
identified by JJO was demonstrated at trial and 
each displayed a tacky resin. The Master found 
that, even though some of the prior art products 
had KCOF values below 1 .2, none was shown to 
include pre-lubricated resins or to have a 
lubricant at a major surface. 

Likewise, the Master rejected other resins 
alleged to be anticipatory that included 
chemicals that, although identified as lubricants 
in the Scholz patent, were used in different 
forms that did not function or act as lubricants. 
For example, the prior art describes a 
polyurethane resin that uses a polyethylene 
oxide in liquid form the purpose of which is to 
draw water into the resin to promote a fast cure. 
However, as set forth in the Scholz patent, liquid 
forms of polyethylene oxide do not work as 
lubricants in polyurethane resins. 

The Master found these findings were also 
in line with the representations made by JJO to 
the PTO during the prosecution of its slippery 
resin patent application. Finally, variations of 
the prior art resins containing polyethylene were 
demonstrated at trial and all were shown to be 
sticky. Thus, the Master found the resins did not 
include a lubricant and were not pre-lubricated. 
Accordingly, we find no clear error in the 
Master's decision that the Scholz patent is not 
anticipated. 

2. Inequitable Conduct 



JJO alleges that 3M intentionally withheld 
material prior art, which 3M knew had KCOF 
values at or near 1 .2, from the PTO and that this 
alleged misconduct independently "invalidates" 
the Scholz patent. First, we note that proving 
inequitable conduct does not "invalidate" a 
patent. Rather, it renders the patent 
unenforceable. Kingsdown Medical Consultants 
Ltd. v. Hollister Inc., 863 F.2d 867, 877, 9 
USPQ2d 1384, 1392 (Fed.Cir.1988). Although 
the practical effect may be the same, the legal 
concepts are quite different. 

Second, a finding of inequitable conduct is 
committed to the discretion of the trial court and 
is reviewed by this court under an abuse of 
discretion standard. Kingsdown, 863 F.2d at 
876, 9 USPQ2d at 1392. To overturn a 
discretionary ruling of a district court, the 
appellant must establish that the ruling is based 
upon clearly erroneous findings of fact or a 
misapplication or misinterpretation of applicable 
law or that the ruling evidences a clear error of 
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judgment on the part of the district court. Id. 

The Master found that JJO failed to prove 
that the prior art was material or that 3M 
intended to deceive the PTO. JJO has failed to 
convince us that the Master's findings are clearly 
erroneous or that the Master misapplied or 
misinterpreted any law. 

3. Infringement of the Scholz Patent 

A determination of patent infringement 
under 35 U.S.C. § 271(a) requires a two step 
analysis-first, the language of the claim at issue 
must be interpreted to define its proper scope 
and, second, the evidence before the court must 
be examined to ascertain whether the claim has 
been infringed, whether the claim "reads on" the 
accused product or process. The first inquiry is a 
question of law for the court while the second is 
a question of fact. C.R. Bard, Inc. v. Advanced 
Cardiovascular Sys., 911 F.2d 670, 673, 15 
USPQ2d 1540, 1543 (Fed.Cir.1990); Standard 
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Oil Co. v. American Cyanamid, 774 ¥2d 448, 
452, 227 USPQ 293, 295-96 (Fed.Cir.1985). 

For infringement purposes the Master 
classified JJO's slippery resin products into two 
categories, the S-Thane products and the U- 
Thane products, based on the name of the two 
resins the products used. The S-Thane resin was 
introduced in September 1986 and used until 
September 1990 when JJO started using a new 
slippery resin called U-Thane. The Master found 
that both the S-Thane and U-Thane casting tape 
products literally infringed claims 12 and 17 of 
the Scholz patent and that the U-Thane products 
also infringed under the doctrine of equivalents. 

On appeal of the infringement issue JJO 
again argues that the Master construed the 
claims for validity purposes, to require the 
KCOF measurements to be taken on a standard 
substrate and failed to do the same in her 
infringement determination. Relying on this 
premise, JJO argues that there is no evidence of 
infringement because the KCOF values obtained 
on its S-Thane and U-Thane products were not 
determined on the standard substrate. As we 
have already determined in our review of JJO's 
anticipation defense that the tribunals below 
made no such error, we find it unnecessary to 
address this issue again except with respect to 
testimony offered by JJO in further support of its 
argument. With respect to this testimony we 
note only that it, like the findings of fact used to 
support JJO's anticipation defense, was taken out 
of context of what a fair reading indicates was 
actually said. 

Furthermore, we note that there is no 
question the S-Thane products infringe because 
this was conceded by JJO prior to trial. In its 
pre-trial Case Analysis report submitted to the 
court, JJO admitted that, if the Scholz patent is 
valid, then JJO's S-Thane products infringe. 
Therefore, we turn our attention to JJO's 
argument that there is insufficient evidence to 
support the Master's finding that JJO's U-Thane 
products infringe claims 12 and 17 of the Scholz 
patent. 
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The issue here turns on the second part of 
the infringement arialysis-whether the Master 
clearly erred in finding that JJO's U-Thane 
products have at least one major surface 
exhibiting a KCOF of less than about 1.2. There 
is no dispute that the U-Thane products meet all 
other limitations of claims 12 and 17. 

To prove their respective positions, both 
JJO and 3M conducted KCOF tests using the U- 
Thane resin except that 3M conducted its tests 
on actual batches of commercial U-Thane 
products while JJO conducted its tests on U- 
Thane resin applied to factory experiment 
casting tape. The Master's findings indicate that 
after running two sets of tests, 3M obtained an 
average KCOF of 0.86 for the back side of the 
tape (facing the inside of the roll) and an average 
KCOF value of L 12 for the face side of the tape 
(facing the outside of the roll). JJO obtained a 
combined average KCOF for both sides of the 
tape of 1.59. The Master credited 3M's data as 
more reliable than JJO's because 3M conducted 
its tests in accordance with the directions in the 
Scholz patent and on commercial batches of JJO 
casting tape while JJO's 
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data was generated from tests conducted on 
experimental tape. 

On appeal, JJO presents two reasons why it 
believes the KCOF values obtained by 3M are 
unreliable and, therefore, erroneously relied on 
by the Master. First, JJO argues that 3M failed to 
take an equal number of readings in each 
direction and therefore the averages are 
unreliable. Second, JJO argues that the samples 
used to conduct 3M's tests were defective 
because they exhibited pooling or puddling of 
the resin 6 and therefore rendered the test results 
unreliable. Our review of the test results in 
connection with the Master's findings lead us to 
conclude that the Master's decision is not clearly 
erroneous. 

The Master's findings indicate that the 
KCOF can be determined by taking either an 
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average or mean value of sled readings. 
Although readings must be taken in both 
directions, there is no requirement that the 
number of readings in each direction must be 
equal. JJO has failed to identify any evidence to 
suggest otherwise. Under the ASTM method 
referenced in the patent, the test is conducted a 
sufficient number of times to determine the 
mean or average KCOF value of a surface, and it 
is the mean value which is reported. The patent 
states with sufficient clarity that it is the average 
or mean KCOF value of a major surface that is 
to be determined and any directional effects will 
be accommodated by the processes of averaging. 

Although we recognize that an even 
number of readings taken in both directions 
might result in a more accurate result, we also 
note that one reading short in one direction does 
not necessarily render the KCOF value obtained 
unreliable or inaccurate. This is quite apparent 
from a comparison of the KCOF values obtained 
for the back side of the tapes in 3M's June 1990 
and September 1990 tests wherein the 
September 1990 test was based on an equal 
number of values taken in both directions. The 
KCOF values obtained under both methods are 
virtually the same (i.e., .85 and .87, 
respectively). Thus, under either method, at least 
one side of the product had a KCOF averaging 
below 1 .2, thereby meeting the claim limitation 
of claim 17 ("wherein a major surface of the 
sheet exhibits a kinetic coefficient of friction of 
less than about 1.2"). 

JJO's second argument also does not 
establish that the Master clearly erred in making 
its infringement decision. In 3M's June 1990 test 
3M obtained an average KCOF of 0.69 for the 
face side of the tape. In 3M's September 1990 
test, run on samples produced by JJO pursuant to 
a court order, 3M obtained an average KCOF of 
1.27 for the face side. Dr. Reed attributed the 
difference in the results to the condition of the 
samples produced by JJO testifying that the 
samples were not produced in their original 
containers and exhibited a significant amount of 
resin puddling on the rolls. 7 When all the 
values were combined and averaged the KCOF 
value for this side of the tape was 1.12. Relying 
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on this KCOF value, the Master again 
determined that JJO's products infringed. In 
contrast to the test results presented by 3M, JJO 
offered test results showing that the KCOF of its 
U-Thane products is over 1.2. JJO tested its 
product a total of eleven times, and in every 
case, the average KCOF for each side exceeded 
1.2. 

In view of the different results and 
conflicting evidence produced by 3M and JJO, 
the Master was forced to make a credibility 
determination as to which results were more 
reliable. This determination was expressly made 
in favor of 3M because she deemed the results 
obtained from 3M's tests, made on rolls taken 
from commercial batches of product sold by 
JJO, more reliable than the results obtained from 
JJO's data generated from tests conducted on 
factory experiments. The Master's findings also 
indicate that she believed that 3M's tests were 
conducted in accordance 
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with the procedures outlined in the Scholz 
patent. 

We find no clear error in the Master's 
decision and, accordingly, affirm her finding of 
literal infringement. Having affirmed the 
Master's finding of literal infringement we find 
it unnecessary to consider the Master's finding 
of infringement under the doctrine of 
equivalents. 

B. The Garwood Patent 
1. Anticipation 

JJO argues that the Master erred as a matter 
of law by failing to hold claim 1 of the Garwood 
patent anticipated by the Straube patent. JJO 
argues that during the prosecution of the 
Garwood patent 3M reviewed the Straube patent 
and, based on the information provided, was 
able to calculate a range of mesh sizes and 
thickness parameters that encompassed the range 
of measurements claimed in the Garwood patent. 
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As a result, JJO argues that 3 M is now estopped 
from arguing that Straube does not disclose the 
measurements claimed in Garwood. 

Claim 1 provides: 

1 . An orthopedic casting material comprising a 
fabric made from a fiber having an initial 
modulus of elasticity greater than 8 X 10 6 
pounds per square inch, said fabric having a 
thickness between 0.020 and 0.045 inch and a 
mesh size of 20 to 200 openings per square inch 
and a reactive fluid polyisocyanate prepolymer 
resin impregnated in said fabric which hardens 
when said resin is wetted with water. 

Absence from the Straube patent of any 
claimed element negates anticipation. Atlas 
Powder Co. v. E.I. Du Pont De Nemours & Co., 
750 F.2d 1569, 1573-74, 224 USPQ 409, 411 
(Fed.Cir.1984). 

The Master found no anticipation because 
the Straube patent does not include any mesh 
size or thickness parameter for the knit 
fiberglass fabric substrate mentioned in the 
Garwood claim. The Master found that the 
ranges 3M extrapolated from Straube are "so 
broad as to be meaningless to one skilled in the 
art. The Straube patent provides no guidance as 
to how to construct a fiberglass cast with the 
beneficial properties achieved by the Garwood 
invention; strength, porosity, lightness, and 
ability to cure quickly." The Master recognized 
that although Garwood's specific claims are 
subsumed in Straube's generalized disclosure of 
knit fiberglass as a substrate, this is not literal 
identity. The Master also relied on the fact that 
the PTO specifically considered the effect of the 
Straube patent on the Garwood application. 
Where the PTO has considered a piece of prior 
art, and issued a patent notwithstanding that 
prior art, a court owes some deference to the 
PTO's decision. American Hoist & Derrick Co. 
v. Sowa & Sons, Inc., 725 F.2d 1350, 1360, 220 
USPQ 763, 771 (Fed.Cir.), cert, denied, 469 
U.S. 821, 105 S.Ct. 95, 83 L.Ed.2d 41 (1984). 

We find no error in the Master's 
determination that Straube does not anticipate. 
In order to anticipate, the Straube patent must 

fastcase 



sufficiently describe the claimed invention to 
have placed the public in possession of it. The 
record establishes that the Straube patent does 
not do this. It merely states in a very general 
way that fiberglass can be used as a substrate. 
However, neither the information provided in 
the Straube patent nor 3M's interpretation 
thereof are exact enough to identify the ranges 
claimed in Garwood. 

2. Obviousness 

JJO argues on appeal that it would have 
been obvious to one of ordinary skill in the art to 
combine a polyurethane resin and fiberglass 
substrate with Garwood's thickness and mesh 
parameters. JJO alleges that the use of the 
polyurethane resin on fiberglass substrates was 
disclosed in the Straube patent and in a 1977 
article entitled Development Of A Water- 
Activated Plastic Cast, authored by M.J. Lysaght 
and T.R. Rich (the Lysaght/Rich article). 

Whether the claimed invention would have 
been obvious at the time the invention was made 
is reviewed de novo by this court although the 
underlying factual inquiries (e.g., the scope and 
content of the 
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prior art, level of ordinary skill in the art, and 
differences between the prior art and the claimed 
invention) are reviewed under the clearly 
erroneous standard. Hybritech Inc. v. 
Monoclonal Antibodies, Inc., 802 F.2d 1367, 
1379-80, 231 USPQ 81, 90 (Fed.Cir. 1986), cert, 
denied, 480 U.S. 947, 107 S.Ct. 1606, 94 
L.Ed.2d 792 (1987). In addition, objective 
evidence such as commercial success, failure of 
others, long-felt need, and unexpected results 
must be considered before a conclusion on 
obviousness is reached. Id. Indeed, as then Chief 
Judge Markey said in Stratoflex, Inc. v. 
Aeroquip Corp., 713 F.2d 1530, 1538, 218 
USPQ 871, 879 (Fed.Cir. 1983); "evidence of 
secondary considerations may often be the most 
probative and cogent evidence in the record. It 
may often establish that an invention appearing 
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to have been obvious in light of the prior art is 
not." 

In spite of the importance that the 
secondary considerations of commercial success, 
long felt need, and failure of others played in the 
considerations of both the PTO and the Master, 
JJO conspicuously fails to address them. Again, 
borrowing from Chief Judge Markey's language, 
we note that JJO "adopts the frequent and 
foolish appellate ploy of citing only such bits of 
evidence as may support its view, while ignoring 
the wealth of evidence that establishes the 
district court's well reasoned findings to have 
been not clearly erroneous." Datascope Corp. v. 
SMEC, Inc, 879 F.2d 820, 825, 11 USPQ2d 
1321, 1324 (Fed.Cir.1989), cert, denied, 493 
U.S. 1024, 110 S.Ct. 729, 107 L.Ed.2d 747 
(1990). 

a. Scope and Content of the Prior Art 

JJO argues that the resin and fiberglass 
substrate used in the Garwood patent are both 
disclosed in the prior art and that their 
combination was suggested by the Lysaght/Rich 
article. The resin disclosed in Garwood is the 
same resin disclosed in the Straube patent and 
used in other commercial products while the 
fiberglass substrate is the same substrate used in 
3M's Lightcast products in 1976. 8 JJO argues 
that all 3M did was follow the express teachings 
of the Lysaght/Rich article and combine the two 
materials. 

The Lysaght/Rich article, like the 
previously discussed Straube patent, recognizes 
that fiberglass can be used as a scrim or 
substrate material. However, like the Straube 
patent, the Lysaght/Rich article does so in a very 
general fashion providing no detail as to how to 
combine the fiberglass substrate and resin to 
achieve the results obtained by Garwood. 
Specifically, the article states: 

Cotton gauze yielded a cast with the tactile feel 
of a plaster of paris cast while coarse fiberglass 
gave a more rigid, almost bristly, material (akin 
to Lightcast). The highest strength-to-weight 
ratio and best overall "feel" were achieved with 
fine-weave fiberglass. 
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Other than mentioning fiberglass as a 
possible substrate, the article provides no 
guidance or detail as to how to solve the 
problems overcome by the Garwood invention 
or how to construct a fiberglass cast with the 
beneficial properties achieved by the Garwood 
invention. 

Neither the Straube patent, for the reasons 
discussed in relation to JJO's anticipation 
defense, nor the Lysaght/Rich article disclose 
the thickness and mesh parameters in claim 1 of 
the Garwood patent. 

b. The Level of Ordinary Skill in the Art 

Neither party has raised any dispute with 
the Master's determination of what the level of 
ordinary skill in the casting art was at the time of 
the Garwood invention. However, we include it 
here to the extent that it is a necessary part of 
our analysis in reviewing the obviousness issue. 

The Master determined that the level of 
ordinary skill in the casting art in 1979 would be 
a person having knowledge of chemistry 
equivalent to a bachelor's degree, having 
additional knowledge of resin systems and their 
curing mechanisms. 
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Such a person would also have some experience 
in designing orthopedic casting materials and, 
more particularly, in developing backings for 
use in casting materials. Finally, a person of 
ordinary skill in the casting art would also have 
some knowledge of the clinical usage of casting 
materials. 

c. Secondary Considerations 

A long felt but unsolved need for a 
workable resin based casting system is 
established by the attempts and failures of the 
major players in the casting field-3M, Bayer, 
Cutter, and JJO. Ail were attempting to develop 
a substitute for plaster based casting systems 
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using fiberglass as the substrate, and all but 3M 
failed. This is uncontested by JJO. 

Scientists from Bayer and Cutter, including 
Dr. Gunther Lehnert, a co-inventor on the 
Straube patent, tested different fabrics, including 
fiberglass, for potential use with the Straube 
resin. After running into a number of problems, 
the two companies ultimately concluded that 
fiberglass was not a suitable casting material to 
be used with polyurethane resin. For example, 
Bayer was unable to find a way to get the 
fiberglass layers to laminate well together when 
using the polyurethane resin. When the resin 
hardened the layers of fiberglass tended to crack 
and separate. Cutter ran into similar problems 
and was unable to impregnate the fiberglass with 
resin. 

Bayer and Cutter were also unable to solve 
the problem of excessive foaming which 
occurred during curing and caused the cast pores 
; to clog ruining the cast's porosity. Both 
companies subsequently abandoned their efforts 
in developing a fiberglass based system and put 
their time and resources into developing a 
cotton/polyester synthetic cast. In 1978, Cutter 
began marketing its cotton/polyester synthetic 
cast under the trade name CutterCast. 

JJO's attempts also proved unsuccessful. 
JJO developed a casting system which uses a 
fiberglass backing in combination with an 
acrylamide monomer resin, a dry powder that is 
very dispersible in water. JJO obtained U.S. 
Patent No. 4,134,397 issued to Gianakakos et 
al., and developed a commercial product called 
Chemicast based on the patent. In September 
1989, JJO test marketed the product. However, 
the product took 24-48 hours to achieve weight 
bearing strength and became so hot during the 
curing reaction that it could burn the patients. 
The product was a failure and rejected by the 
medical community. As a result, JJO withdrew it 
from the market and, like Bayer and Cutter, 
decided to pursue a cotton/polyester synthetic 
product. 

Even after 3M introduced Scotchcast, the 
commercial embodiment of the Garwood patent, 



into the synthetic cast market JJO remained 
skeptical of fiberglass. A JJO scientist analyzed 
Scotchcast upon its release in early 1980 and 
concluded in a memo dated February 19, 1980, 
that "Glass is not my substrate of choice!" Five 
months later, an official at JJO sent a report to 
the President of JJO, comparing Scotchcast with 
JJO's cotton/polyester synthetic product referred 
to internally at JJO as J-THANE. The report 
stated that: 

The major difference between J-THANE and 
Scotchcast is that we are pursuing a 
polyester/gauze substrate, while 3M uses a 
fiberglass substrate. The basic advantages of the 
J-THANE fabric are better radiolucency, 
improved conformability, and much better 
polyurethane/substrate bonding. Fiberglass 
offers the advantages of using fewer layers to 
immobilize, greater porosity to reduce skin 
maceration and itching, and a neater finished 
cast appearance. Best available data indicate that 
the overall functionality of fabric overshadows 
these comparative advantages of fiberglass. It 
has been reported that 3M is thus investigating 
an effective fabric substrate. 

****** 

A concurrent R&D project was initiated last 
week to identify an alternative fiberglass 
substrate for J-THANE. Should the marketplace 
show an unexpected preference for the fiberglass 
material, we will be in a position to market a 
fiberglass product very rapidly. 
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The Garwood patent also provided a 
solution for the foaming problem experienced 
and left unsolved by Bayer, Cutter, and JJO. 
Foaming led to poor layer to layer lamination as 
well as poor porosity. Garwood solved the 
problem by introducing a silicone anti-foaming 
agent into the resin system. Prior to the Garwood 
patent, no orthopedic casting material contained 
an anti-foaming agent. Bayer, Cutter, and JJO 
were unable to solve the problem until they 
became aware of the Garwood patent. 
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JJO also fails to contest the tremendous 
commercial success experienced by 3M's 
Garwood invention embodied in the fiberglass 
Scotchcast product. Scotchcast revenues 
increased from $4.7 million in 1980 to over $15 
million in 1981. The demand for 3M's product 
upon its release was so great that 3M was forced 
to operate on back order for 12-16 months. 

The cotton based products sold by Cutter 
and JJO, CutterCast and Black Label, 
respectively, were rejected in favor of the 
Scotchcast product and their sales rapidly 
declined while Scotchcast sales soared. The 
cotton/polyester fabrics were too weak and 
pliable to make good casts. So many layers were 
required to make a strong cast that the cast 
became non-porous. In addition, both Cutter and 
JJO had yet to overcome the foaming and 
delamination problems with their cotton based 
casts. 

At least by 1983, both Cutter and JJO had 
acknowledged that 3M's fiberglass Scotchcast 
product was preferred by the market. In JJO's 
1983 marketing plan, JJO noted that 3M had 
displaced Cutter as the market leader and 
acknowledged the value placed by the market on 
casts having the beneficial properties achieved 
by the Garwood invention: 

The initial resistance to the price differential 
between synthetics and plaster of Paris has been 
overcome. The value of a lightweight, 
waterproof, impact-resistant casting material 
offsets the differential in price. 

JJO's marketing plan also noted that Cutter 
had accepted the fact that fiberglass was 
preferable to cotton as a casting material. The 
Master's finding that the commercial success of 
Scotchcast which is water resistant, lightweight, 
strong, porous and cures quickly is due to the 
technical merits of the product is supported by 
ample testimony in the record and is left 
uncontested by JJO. 

Finally, unable to compete with' the 
overwhelming popularity of 3M's Scotchcast 
product, JJO and Cutter decided to copy it. JJO 
copied the Garwood invention when it 
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introduced its Red Label product. Cutter decided 
to produce a fiberglass product called C-Cast 
which Burton Dahlen, a former Cutter scientist 
and manager, admitted at trial was a copy of 
Scotchcast. Dr. Lehnert at Bayer, abandoned his 
position that fiberglass would not work with the 
Straube resin, and Bayer ultimately determined, 
after reviewing, its own Straube patent, that it 
should take a license under the Garwood patent. 

3M stresses the "real world" situation to 
support the Master's finding of non-obviousness. 
In the present case, such real world 
considerations provide a colorful picture of the 
state of the art, what was known by those in the 
art, and a solid evidentiary foundation on which 
to rest a nonobviousness determination. We do 
not find the Master's findings of fact erroneous. 
Accordingly, we agree with her conclusion of 
law that the Garwood patent would not have 
been obvious to one of ordinary skill in the art at 
the time of the Garwood invention. 

3. Infringement 

Here, the issue of infringement centers on 
whether the Master properly construed claim 1 . 
The Master interpreted the language "a mesh 
size of ... openings per square inch" to mean the 
spaces in the knit fabric defined or bounded by 
the courses (the horizontal elements or threads 
that run across the fabric) and the wales (the 
vertical elements or threads that run lengthwise 
of the fabric). 

JJO argues that the Master's infringement 
finding is based on an erroneous claim 
construction because an "opening" should be 
interpreted in functional terms to mean any 
orifice large enough to allow 
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water, air and moisture to pass through; and, that 
the knit fabric it uses is not covered by the claim 
because it has an array of "curved open loops" 
intertwined in a horizontal and vertical pattern. 
These curved loops, JJO argues, should be 
counted as "openings." 9 When the loops are 
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counted JJO's fabric has more than 500 openings 
per square inch through which water and air can 
pass and, therefore, its products do not infringe. 
To support its interpretation, JJO relies on the 
following language in the Garwood patent: 

The fabric should be a mesh, i.e., it should have 
openings through it to enable the curing agent to 
penetrate into the roll and expose all parts of the 
resin. Openings in the fabric also facilitate 
circulation of air through the finished cast and 
evaporation of moisture from beneath the cast. 

It is undisputed that a decision on whether 
JJO's product infringes claim 1 rests on how the 
claim is interpreted. If we interpret "openings" 
to mean any opening through which air and 
water can pass, then JJO's products do not 
infringe; if we interpret "openings" to mean 
openings defined by the courses and wales of the 
fabric, then JJO's products do infringe. 

To ascertain the true meaning of disputed 
claim language, resort should be made to the 
claims at issue, the specification, and the 
prosecution history. C.R. Bard, 911 F.2d at 673, 
15 USPQ2d at 1543; Loctite Corp. v. Ultraseal 
Ltd., 781 F.2d 861, 866-67, 228 USPQ 90, 93 
(Fed.Cir.1985). From the claim language itself 
we see that the inventor claims the number of 
"mesh size ... openings" per square inch and not 
merely the number of "openings" per square 
inch. The term "mesh," by definition, implies a 
coarseness or fineness of a grid or screen-like 
structure. 

In addition, the Garwood patent compares 
the various fabrics in terms of "mesh number" 
and "mesh number openings/in 2." The Master's 
findings indicate that Table I in the Garwood 
patent, which, lists several commercially 
available fabrics, sets forth their respective 
"mesh number openings" that, when examined, 
correspond with the number of openings 
calculated by multiplying the number of courses 
per inch by the number of wales per inch in the 
fabric. These findings are uncontested by JJO. 

Our review of the prosecution history also 
reveals that Garwood, in addressing a rejection 
based on the Straube patent, extrapolated the 
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number of mesh number openings in the Straube 
patent by multiplying the vertical members per 
inch by the horizontal members per inch. In 
addition, throughout the Garwood amendment 
Garwood equates "openings" with "mesh size" 
and "mesh number" using them interchangeably. 

This interpretation of "mesh size ... 
openings" is also consistent with the prior art 
which teaches that mesh number openings are 
calculated based on courses and wales. Other 
evidence introduced at trial establishes that those 
skilled in the art understand that mesh size is 
measured by multiplying the number of wales by 
the number of courses and that, after reviewing 
the Garwood patent, they understood the use of 
the terms therein to be consistent with the 
ordinary usage of those terms. For example, the 
lab notebook of Mr. George Buese, a scientist at 
JJO and a person skilled in the casting art, 
together with related testimony indicate that 
prior to this litigation JJO reviewed the Garwood 
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specification and compared claim 1 to the JJO 
products in an attempt to get around the claimed 
invention. The comparison and calculations 
made show that JJO understood that the mesh 
size is measured by multiplying the courses 
times the wales. Likewise, documents obtained 
from Mr. Burton Dahlen, a former research 
manager at Cutter and another person skilled in 
the casting art, together with his testimony 
establish that Cutter also reviewed the Garwood 
specification and understood that the number of 
mesh openings is determined by multiplying the 
number of courses per inch by the number of 
wales per inch. 

Based on our review of the claims, the 
specification, the prosecution history, and the 
testimony of those skilled in the art we find that 
the evidence presented overwhelmingly supports 
3M's interpretation of the claim. As previously 
mentioned, the proper interpretation to give to 
the claims is the only issue before us on review 
and, therefore, any farther infringement analysis 
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is unnecessary. Accordingly, we affirm the 
Master's finding of infringement. 

C. The Reed Patent 

Inequitable Conduct 

We have reviewed JJO's argument that the 
Reed patent is unenforceable based on 3M's 
intentional misrepresentation and omission of 
material facts in the Livermore and Racine 
affidavits submitted to overcome a PTO 
obviousness rejection. We have also reviewed 
the Master's extensive findings on this issue. 

Inequitable conduct requires both a material 
misrepresentation or omission and an intent to 
mislead. See Greenwood v. Hattori Seiko Co., 
900 F.2d 238, 241-42, 14 USPQ2d 1474, 1476 
(Fed.Cir.1990). The Master, finding that JJO 
failed to prove either, determined that there was 
no inequitable conduct and that the patent is 
enforceable. JJO has failed to convince us that 
the Master abused her discretion on this issue. 

D. Damages 

The issue of the amount of damages, where 
the damage award is fixed by the district court, 
is a question of fact and reviewed under the 
clearly erroneous standard. SmithKline 
Diagnostics, Inc. v. Helena Lab., Corp., 926 
F.2d 1161, 1164, 17 USPQ2d 1922, 1925 
(Fed.Cir.1991); 1 Steven A. Childress & Martha 
S. Davis, Federal Standards of Review § 2.22 
(2d ed. 1992) (all circuits agree that the clearly 
erroneous rule applies to determinations of 
damages by the district court). However, certain 
subsidiary decisions underlying a damage theory 
(such as choosing between reasonable 
alternative accounting methods for determining 
profit margin or adopting a reasonable way to 
determine the number of infringing units) are 
discretionary with the court and, of course, are 
reviewed under the abuse of discretion standard. 
Id. 

1 . Lost Profits Based On Lost Sates 

To recover lost profits as actual damages, a 
patent holder must demonstrate that there was a 
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reasonable probability that, but for the 
infringement, it would have made the infringer's 
sales. State Indus., Inc. v. Mor-Flo Indus., Inc., 
883 F.2d 1573, 1577, 12 USPQ2d 1026, 1028 
(Fed.Cir.1989), cert, denied, 493 U.S. 1022, 110 
S.Ct. 725, 107 L.Ed.2d 744 (1990). However, it 
is not necessary for the patent holder to negate 
all possibilities that a purchaser might have 
bought a different product or might have 
foregone the purchase altogether. Id. One way to 
prove lost profits is for the patent holder to 
prove (1) demand for the patented product, (2) 
absence of acceptable noninfringing substitutes, 
(3) its manufacturing and marketing capability 
to exploit the demand, and (4) the amount of 
profit it would have made. Id. The existence of a 
noninfringing substitute is a question of fact, 
reviewable under the clearly erroneous standard. 
Radio Steel & Mfg. Co. v. MTD Prods., Inc., 
788 F.2d 1554, 1556, 229 USPQ 431, 432 
(Fed.Cir.1986). 

JJO argues that the Master's award of lost 
profits for the Reed and Garwood inventions is 
based on an erroneous finding that there were no 
acceptable non-infringing substitutes available. 
JJO argues that it could have purchased (for 
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resale) non-infringing alternatives to its Red 
Label and Improved Red Label products from 
Bayer in Germany because Bayer had a license 
under the Garwood and Reed patents 10 and had 
supplied JJO with similar type tapes in the past. 

The Master's findings indicate that although 
Bayer may have been entitled to manufacture 
casting tapes under the Garwood and Reed 
patents it was unable to manufacture 
commercially acceptable casting tapes. 
Specifically, the Master found: 

From the beginning of the period of 
infringement in September, 1985 through late 
1 990, Bayer was unable to manufacture casting 
tape which met JJO's product standards. JJO's 
own testing shows that Bayer-made product was 
unacceptable to JJO. Bayer did not supply JJO 
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with commercially acceptable casting tape until 
several weeks before the trial, and that was 
admittedly done only for purposes of this 
litigation. There is no evidence in the record 
suggesting that JJO could have actually 
purchased a competitive casting tape from Bayer 
during the infringement period. 

This finding is supported by JJO's own 
documents and witnesses. 

JJO argues that the Master failed to 
consider all market influences when determining 
lost profits or reasonable royalty damages and 
alleges that she ignored the fact that JJO could 
have taught Bayer how to make acceptable 
products or given Bayer its machinery and 
personnel to enable it to make acceptable 
products. Had the Master considered this fact, 
JJO argues, she would have found that a non- 
infringing alternative was available. 

Based on the record, we are not convinced 
that the Master failed to consider this argument. 
The Master expressly recognized that JJO had 
"attempted to show that it would have 
maintained its own sales by importing licensed 
product from Bayer in Germany." JJO had the 
opportunity to proffer convincing rebuttal 
evidence on noninfringing substitutes and failed 
to do so. Therefore, based on the record before 
us, we conclude that JJO failed to establish that 
the Master's finding that there were no 
acceptable noninfringing alternatives with 
respect to the Reed and Garwood inventions was 
clearly erroneous. 

With respect to the Scholz patent, JJO 
argues that its Conformable (Blue Label) 
product with U-Thane resin is an acceptable, 
non-infringing substitute. We find the 
presentation of this argument to be frivolous. 
The only support for JJO's argument is its 
allegation that 3M failed to show that Blue 
Label with U-Thane was not a non-infringing 
substitute and, therefore, failed to carry its 
burden to show that no infringing alternative 
existed. However, there is no dispute that this 
issue was not considered at trial. In fact, JJO's 
brief expressly states that "Blue Label with U- 
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Thane was never made part of this case." In light 
of these circumstances, JJO cannot expect this 
argument to be heard by this court when it was 
not raised at trial. Weinar v. Rollform Inc., 744 
F.2d 797, 804, 223 USPQ 369, 372-73 
(Fed.Cir.1984), cert, denied, 470 U.S. 1084, 105 
S.Ct. 1844, 85 L.Ed.2d 143 (1985). 

2. Lost Profits Based On Price Erosion 

The Master also awarded 3M $28,923,219 
in lost profits due to price erosion caused by 
JJO. The Master determined that 3M would have 
been able to increase its prices 2% per annum 
during the period of infringement if JJO had not 
been competing in the market. 1 1 JJO argues 
that there is "not a shred" of evidence in the 
record to support the 2% figure and that the 
Master should not have awarded these damages. 
We disagree. 

The Master made several findings of fact 
indicating that, among other things, 3M 



Page 1579 

and JJO engaged in vigorous price competition 
over equivalent products which caused a steady 
decline in the price of casting tape during the 
infringement period and 3M would have charged 
higher prices absent JJO's infringement. 
Although other companies also engaged in price 
competition, they had a small effect on the 
downward trend of prices because they offered 
inferior products and their market share 
continually declined over the course of the 
infringement period to the point where 3M and 
JJO together had approximately 85% of the 
market. The Master also found that 3M would 
have commanded 70-80% of the casting tape 
market . with JJO gone and would have 
experienced little or no price competition from 
other competitors. 

In addition, 3M's witnesses testified and 
presented documents to show that 3M would 
have raised prices approximately 4% per year to 
match the rate of inflation. 3M compared these 
figures with JJO's practice of raising prices 4% 
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per year in the plaster casting market where JJO 
held a similar market share and had no patent 
protection. 

JJO argued that there would have been zero 
inflation on synthetic casting tapes. After 
considering the evidence, the Master concluded 
that if JJO were not in the market, 3M could 
have and would have taken annual price 
increases of 2%. Although damages may not be 
based on speculation, they need not be proved 
with unerring precision either. Bio-Rad Lab., 
Inc. v. Nicolet Inst. Corp., 739 F.2d 604, 616, 
222 USPQ 654, 664 (Fed.Cir.), cert, denied, 469 
U.S. 1038, 105 S.Ct. 516, 83 L.Ed.2d 405 
(1984). The Master is not restricted from 
choosing a figure other than that advocated by 
either party and may substitute an intermediate 
figure as a matter of judgment from all the 
evidence. SmithKline, 926 F.2d at 1168, 17 
USPQ2d at 1927. We find that the Master's 
decision to award the 2% increment rate based 
on all the evidence was not clearly erroneous. 

3. Computational Errors 

JJO alleges that the Master committed 
some computational errors which the district 
court failed to correct. Although an arithmetical 
error would be a clear error of fact, JJO has 
failed to convince us that such errors were made. 

J JO's argument relies on FF-391 wherein 
the Master, comparing the cost analyses 
presented by J JO's and 3M's respective experts, 
found that under the circumstances of this case 
"Hoffman's [J JO's expert] cost analysis is 
accurate and creditable." (Emphasis ours.) In the 
same finding, the Master says, "Production of 
the additional units claimed by 3M would have 
resulted in increased costs in an amount $10 
million over and above those costs estimated by 
3M." (Emphasis ours.) JJO then cites to a chart 
prepared by Mr. Hoffman, entitled "Impact Of 
Incremental Costs Errors" (Def.Ex. 844), which 
indicates that, based on an increased volume of 
10,226,245 units, 3M's increased costs would 
amount to $13,074,334 over and above the costs 
estimated by 3M. Based on this information, JJO 
contends that the Master misread the chart and 
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erroneously took the Unit Volume (i.e., 
10,226,245 units ) in place of the Magnitude of 
Error in dollars (i.e., $13,074,334 in additional 
production costs) in arriving at the $10 million 
figure. 

JJO's argument is based on the presumption 
that there is no other explanation to explain how 
the Master arrived at the $10 million figure. 
However, using a different method of 
calculation, 3M's expert, Mr. Troxel, estimated 
that additional production costs would amount to 
$7,272,908. Although the Master credited JJO's 
cost analysis, she also found that n [b]oth 
methods present an acceptable basis for 
estimating variable costs" although "3M has 
understated the amount of increased costs it 
would have incurred by its increased sales." As 
previously stated, the Master may choose a 
figure other than that advocated by either party. 
Id. Here, as she did in determining the price 
erosion percentage, the Master split the 
difference between the two estimates advocated 
by JJO's and 3M's experts rounding it off to $10 
million. We hold that the Master's decision to 
adjust the two estimates provided by 3M and 
JJO to reflect her assessment 
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of what the increased production costs would be 
is not clearly erroneous. 

E. Willful Infringement of the Reed and Scholz 
Patents 

The question of whether infringement is 
willful is one of fact and, as such, is reviewable 
under the clearly erroneous standard. Ryco, Inc. 
v. Ag-Bag Corp., 857 F.2d 1418, 1428, 8 
USPQ2d 1323, 1334 (Fed.Cir. 1988); Bott v. 
Four Star Corp., 807 F.2d 1567, 1572, 1 
USPQ2d 1210, 1213 (Fed.Cir. 1986). JJO 
presents three primary arguments with respect to 
this issue. First, JJO alleges that the Master 
applied an erroneous legal standard in 
determining that JJO willfully infringed the 
Scholz and Reed patents. Second, with respect to 
both the Scholz and Reed patents, JJO argues 
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that it had a reasonable basis (i.e., the opinion of 
its in-house counsel) to believe that the patents 
were invalid and unenforceable. Finally, with 
respect to the Scholz patent, JJO argues that the 
Master erroneously based her willfulness 
determination on JJO's misappropriation of 3M's 
trade secrets. 

1 . The Proper Legal Standard 

JJO's first argument is not supported by the 
record. The Master accurately laid out the 
correct legal standard expressly quoting this 
court's language in Ryco, Inc.: 

A court must look at whether "under all the 
circumstances, a reasonable person would 
prudently conduct himself with any confidence 
that a court might hold the patent invalid or not 
infringed." 

More importantly, we are convinced by the 
Master's opinion and findings of fact that she 
considered all the circumstances in this case 
before arriving at her decision. JJO's argument 
focuses on what the Master says in one sentence 
12 instead of on the totality of what the Master 
actually did as evidenced by her analysis and 
detailed list of findings. Finally, the Master's 
findings were reviewed and considered, in light 
of JJO's argument, by the district court which 
then adopted the Master's conclusion. Based on 
our review of the record, we are not convinced 
that the Master or the district court applied an 
improper standard of review. 

2. Reliability of JJO's In-House Opinion 

It is well settled that a potential infringer 
having actual notice of another's patent has an 
affirmative duty of due care that normally 
requires the potential infringer to obtain 
competent legal advice before infringing or 
continuing to infringe. Ryco, 857 F.2d at 1428, 8 
USPQ2d at 1332. However, legal advice is only 
one factor to be considered, and an opinion of 
counsel does not guarantee against a finding of 
willfulness. Id.; see Underwater Devices, Inc. v. 
Morrison-Knudsen, 717 F.2d 1380, 1390, 219 
USPQ 569, 576 (Fed.Cir.1983); Datascope, 879 
F.2d at 828, 1 1 USPQ2d at 1327. The emphasis 
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here must be on "competent" legal advice. JJO 
obtained legal advice from its in-house counsel, 
Michael Tatlow, in the form of an oral opinion. 
As this court has recognized, oral opinions are 
not favored. Shiley, Inc. v. Bentley Lab., Inc., 
601 F.Supp. 964, 968, 225 USPQ 1013, 1016 
(C.D.Cal.1985), afifd, 794 F.2d 1561, 230 
USPQ 112 (Fed.Cir.1986); Bott, 807 F.2d at 
1572, 1 USPQ2d at 1213. Such opinions carry 
less weight, for example, because they have to 
be proved perhaps years after the event, based 
only on testimony which may be affected by 
faded memories and the forces of 
contemporaneous litigation. 

Furthermore, the Master determined that 
JJO had no reasonable basis to rely on Tatlow's 
oral opinion because, at a minimum, it was not 
objective. Tatlow opined that (1) the Reed patent 
was invalid 
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because the process of heat setting without 
tension had been known and practiced by 
Carolina Narrows Fabric (CNF), JJO's fabric 
supplier, for years and (2) the technique of heat 
setting without tension was taught in U.S. Patent 
No. 2,633,428, issued to Klug in March, 1953 
(the Klug patent). However, Tatlow obtained his 
information that heat setting without tension had 
been practiced for years, not from an 
independent expert, but from the president of 
CNF who had a stake in the outcome. 

The Master further found that JJO knew the 
information was false for at least two reasons. 
First, JJO knew CNF was unable to produce an 
extensible fabric without frayed ends because 
JJO had repeatedly asked CNF to produce such a 
fabric and had documented CNF's inability to do 
so. Second, three months after 3M's Scotchcast 2 
came on the market, it was JJO's scientist who 
discovered its secret and provided this 
information to CNF. 

Similarly, CNF had provided the Klug 
patent to Tatlow with an explanation that it 
taught heat setting without tension. However, 
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the Master found that the patent is directed 
toward woven glass fabrics, and the continuous 
nature of the process shows that the fabric is 
under sufficient tension to distort knit fiberglass 
loops. The Master also found that nothing in 
Klug suggests that the process will produce an 
extensible heat set knit fiberglass fabric and that 
JJO did not seek an opinion from outside patent 
counsel evaluating the effect of Klug on Reed 
before deciding to infringe the Reed patent 

In January, 1987, Tatlow also informed the 
management of JJO that the Reed patent was 
unenforceable because 3M's Livermore and 
Racine affidavits were filed with the intent to 
mislead the PTO with false information. JJO's 
argument that it had a reasonable basis to 
believe that the Racine and Livermore affidavits 
contained fraudulent information was also found 
to be unreasonable by the Master. With respect 
to the Racine affidavit, JJO knew that the 
substance of the commercial success information 
was true because JJO was copying the Reed 
invention in its Improved Red Label product, 
which was also experiencing commercial 
success. With respect to the Livermore affidavit, 
the Master found that JJO had no reasonable 
basis to dispute the substance of the affidavit 
that the standard process in the prior art for 
producing fiberglass substrates was through heat 
setting under tension. 

As the Master indicated, "JJO chose to 
ignore facts long in its possession, and instead 
rely on facially unreasonable claims from its 
fabric supplier, to justify infringement." As this 
court warned in Ryco, "[a]n alleged infringer 
who intentionally blinds himself to the facts and 
law, continues to infringe, and employs the 
judicial process with no solidly based 
expectation of success, can hardly be surprised 
when his infringement is found to have been 
willful." 857 F.2d at 1429, 8 USPQ2d at 1332. 

3. Reliance on JJO's Trade Secret 
Misappropriation 

JJO seems to imply that the Master 
erroneously based her willful infringement 
finding solely on JJO's trade secret theft which 



occurred before the issuance of the Scholz 
patent. This argument is not supported by the 
record. 

Although the Master based her willful 
infringement finding on JJO's conduct 
surrounding its misappropriation of 3M's trade 
secrets, her reliance thereon was just one of the 
criteria used to make her determination. Such 
considerations are completely proper. When 
determining whether infringing conduct 
warrants a finding of willfulness the court must 
examine the totality of the circumstances of the 
case. Kaufman Co. v. Lantech, Inc., 807 F.2d 
970, 978-79, 1 USPQ2d 1202, 1208 
(Fed.Cir.1986); Kloster Speedsteel AB v. 
Crucible, Inc., 793 F.2d 1565, 1579, 230 USPQ 
81, 90 (Fed.Cir.1986), cert, denied, 479 U.S. 
1034, 107 S.Ct. 882, 93 L.Ed.2d 836 (1987). In 
addition, although willfulness is generally based 
on conduct that occurred after a patent issued, 
pre-patent conduct may also be used to support a 
finding of willfulness. See Kaufman, 807 F.2d at 
978-79, 1 USPQ2d at 1208. 
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As the Master found, Tatlow was involved 
with the misappropriation of the 3M trade 
secrets and was copied on the internal JJO 
memorandum which disclosed that JJO 
researchers had figured out the 3M trade secret 
in the samples stolen by Stegora. He also 
prepared and prosecuted JJO's patent application 
on the slippery resin product which was based 
on the misappropriated 3M technology. The fact 
that JJO, with the help of its in-house attorney, 
Tatlow, would attempt to patent the stolen 
technology makes Tatlow's opinion suspect. It is 
doubtful that Tatlow could have the requisite 
impartiality to objectively evaluate the Scholz 
patent. H.B. Fuller Co. v. National Starch and 
Chem. Corp., 689 F.Supp. 923, 952, 7 USPQ2d 
1753, 1775-76 (D.Minn.1988). Furthermore, the 
Master found that the positions Tatlow allegedly 
adopted in his oral opinion regarding the tacky 
prior art with respect to the Scholz patent were 



fastcase 



-20- 



Minnesota Min. and Mfg. Co. v. Johnson & Johnson O rth opaedics, Inc., 976 F.2d 1559 (C.A.Fed. (Minn.), 1992) 



inconsistent with positions he took on that art in 
prosecuting the JJO application. 

Finally, many other findings support the 
Master's willfulness determination including 
JJO's full appreciation of the commercial 
significance of the Scholz patent and the 
technological improvement of its described 
inventions over the prior art, Spiridelfabrik 
Suessen-Schurr Stahlecker & Grill, GmbH v. 
Schubert & Salzer Maschinenfabrik 
Aktiengesellschaft, 829 F.2d 1075, 1083, 4 
USPQ2d 1044, 1050-51 (Fed.Cir.1987), cert, 
denied, 484 U.S. 1063, 108 S.Ct. 1022, 98 
L.Ed.2d 987 (1988), JJO's knowledge that it had 
wrongfully acquired and misappropriated the 
Scholz invention and that its products were 
derived from 3M's technology, Colgate- 
Palmolive Co. v. Carter Prods., 230 F.2d 855, 
866, 108 USPQ 383, 391 (4th Cir.), cert, denied, 
352 U.S. 843, 77 S.Ct. 43, 1 L.Ed.2d 59 (1956), 
JJO's pattern of copying 3M innovations in each 
synthetic casting product in order to remain 
competitive in the market,. State Indus., 883 F.2d 
at 1582, 12 USPQ2d at 1032, and the intense 
k business and technical rivalry between JJO and 
3M. In such circumstances due care may require 
the opinion of outside counsel. 13 H.B. Fuller, 
689 F.Supp. at 952, 7 USPQ2d at 1775-76. 

The Master's decision that JJO willfully 
infringed the Reed and Scholz patents without 
any good faith belief that the patents were either 
invalid or unenforceable is supported by the 
record. After reviewing all of JJO's arguments, 
we are left unconvinced that the Master's 
willfulness determination was clearly erroneous. 
Likewise, JJO has failed to convince us that the 
Master abused her discretion in doubling the 
damages. 

111. 

CONCLUSION 

Accordingly, the judgment of the district 
court is affirmed. 

AFFIRMED. 
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1 JJO acknowledges this purpose in its brief 
when it states "[i]ndeed, the entire purpose and 
only purpose of the invention is to render the 
surface of the casting tape slippery so as to 
facilitate smoothing during application." 

2 The KCOF value is a function of at least two 
variables-the resin and the surface of the scrim- 
-meaning that the KCOF can be affected by 
changing the tackiness of the surface (changing 
the resin) or the roughness of the surface 
(changing the scrim). This finding is supported 
by the specification and the testimony of 
William Van Santen, JJO's expert witness called 
to testify on the inequitable conduct issue. 

3 3M had conducted KCOF tests on two 
commercial products, Scotchflex XF and JJO's 
Red Label product, and found that they had 
surface KCOF values of 1.25 and 1.47, 
respectively. 3M did not report this data to the 
PTO and had represented that the nearest prior 
art KCOF was 1.76. JJO argued that 3M's failure 
to report the test data (i.e., the KCOF values of 
1.25 and 1.47) constituted inequitable conduct 
rendering the Scholz patent unenforceable. 

4 We also note that JJO's argument incorrectly 
implies that the low KCOF limitation is 
equivalent to finding that the casting tape is 
lubricated. A low KCOF under about 1.2 is a 
limitation in the claims, and is therefore a 
necessary condition of both infringement and 
anticipation. But it is not a sufficient condition 
of either. The product must also be lubricated 
which, contrary to the way JJO would have us 
interpret the claims, is not the same as a low 
KCOF which does not, in and of itself, establish 
that the product is lubricated. 

5 The amount of silicone measured in one prior 
art product known as UltraCast and in 3M's prior 
art commercial products, Scotchflex XF and 
Scotchcast Reinforcing Strip, amounts to 0.7% 
and 0.18% of the resin, respectively. The 
amount of silicone in the JJO products was even 
less. 

6 The rolls of tape must be packaged under 
controlled conditions. If the temperature is not 
controlled and the rolls are exposed to too much 
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heat, the exposed resin will thin out and puddle 
atone end of the roll. 

7 The record reveals that 3M issued a subpoena 
requesting additional samples, but that JJO 
refused to provide any. 

8 The Lightcast products produced a fiberglass 
cast using a resin that had to be cured using a 
cumbersome and expensive ultraviolet lamp. In 
addition, the curing phase took a long time, and 
the resin had an unpleasant odor. 

9 We note that JJO included two sketches in its 
brief labeled PX-57 and PX-68 which JJO 
misrepresented as 3M's and JJO's respective 
fabrics. However, upon review of the record we 
find that these are not the true exhibits used at 
trial. PX-57 and PX-68 were, in reality, 
photographs magnifying the respective fabrics. 
After carefully comparing the actual 
photographic exhibits with the sketches, we find 
that JJO's sketches, especially PX-68 which 
exaggerates the relative size of the "openings" 
formed by the loops, misrepresents what is 
shown in the actual exhibits. JJO failed to 
inform this court that the sketches were not the 
actual exhibits or to explain, for example, that 
they were JJO's "reproduction" or 
"interpretation" of the photographs. 
Furthermore, when the misleading sketches were 
brought to the court's attention in respondent's 
brief, JJO failed to provide any explanation as to 
why they were not properly identified, let alone 
mislabeled. 

10 The Master's findings indicate that Bayer 
may "possibly" have had a license under the 
Reed patent. However, for the purposes of this 
opinion we will assume that JJO's representation 
of this fact is correct. 

1 1 Based on the 2% figure, 3M's lost profit 
would have been $38,723,219. The Master, 
however, subtracted $9.8 million which she 
determined would be the market contraction that 
would result from 3M's price increases, arriving 
at the final figure of $28,923,219. 



12 JJO argues that the emphasized language 
indicates that the Master applied the wrong 
standard of review in determining willfulness: 

"Here, JJO had no reason to be confident that a 
court would hold the Reed patent invalid, or rule 
that JJO did not infringe?' (Emphasis added.) 

The district court found that the "paraphrased" 
language, which followed the Master's recitation 
of the correct standard, was within the spirit of 
Ryco and did not place an erroneously high 
burden of proof on JJO. 

13 JJO argues that the Master's finding of 
willfulness was erroneous because JJO did 
obtain an outside opinion. However, the opinion 
obtained was from JJO's outside trial counsel in 
June 1988-twenty-one months after the Reed 
patent issued and thirteen months after the 
Scholz patent issued. The Master found that this 
opinion was a case analysis prepared by outside 
counsel representing JJO in this lawsuit and as 
such is inherently suspect. The case analysis 
states that if the Reed and Scholz patents are 
valid, then JJO infringes. With respect to the 
invalidity of the Reed patent, the Master found 
that the case analysis relied exclusively on 
CNF's unsubstantiated claims of prior use; and, 
the fact that JJO failed to inform outside counsel 
of the facts in its possession (i.e., that CNF did 
not previously practice the invention) limits 
JJO's ability to rely on the case analysis. 
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